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(54) Information services provision in a telecommunications network 



(57) A radio telecommunications network for provid- 
ing information services to a mobile subscriber (22) in- 
cludes a distributed arrangement of Agent Transceiver 
Systems (1 3, 14, 1 5), each associated with a base sta- 
tion (1 7, 1 8, 1 9) serving a respective geographical area, 
and each acting as a host platform for local information 
services. This distributed arrangement keeps the trans- 
mission loads due to accessed information which is add- 



ed to the radio communications system to a minimum. 
A further feature of the invention allows mobility of a sub- 
scriber's personalised details to be moved around from 
platform to platform as he moves from one location to 
another, without interfering with the usual operation of 
the telecommunications system. Links (20, 21, 23) to a 
global services platform also provide access to Internet- 
type services. 
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Description 

[0001] This invention relates to the provision of infor- 
mation services, such as Internet services for example, 
which can be accessed by a subscriber via a mobile sub- 
scriber terminal, such as a mobile 'phone. 
[0002] The invention has particular application to the 
provision of such services utilising the infrastructure of 
a cellular radio telecommunications network such as 
that provided currently by GSM (Global System for Mo- 
bile Communications) or by future third generation sys- 
tems known as UMTS (Universal Mobile Telecommuni- 
cations System). 

[0003] The invention exploits "Agent" technology by 
which means, software code can be moved from one 
host platform to another. 

[0004] Applicants co-pending Application EP 99 400 
773.0 describes a method for accessing an information 
service in a telecommunications network. The method 
includes the steps of detecting at a subscriber terminal 
a request input for an information service; comparing a 
parameter of the request input with a stored value; se- 
lecting an action list depending upon the comparison 
and transmitting a demand for execution of the action 
list to the network. The network responds by executing 
the action list and transmitting the requested information 
back to the subscriber terminal. Communication be- 
tween the terminal and the network is performed by 
means of "Agents" which are pieces of mobile software 
code. 

[0005] Applicant's co-pending Application EP 98 400 
960.5 discloses a method of handling data in a system 
comprising a subscriber terminal and a communications 
network. This method provides a host platform for re- 
ceiving an Agent associated with the terminal permit- 
ting, at the host platform, communication between the 
Agent and at least one other Agent. 
[0006] The purpose of an Agent is to transfer and re- 
ceive information and to execute tasks. The Agent rep- 
resenting the subscriber terminal can be, for example, 
a Java™ applet. 

[0007] Pieces of software code can be encapsulated 
by or embedded in an Agent and can be specific to a 
subscriber terminal. It is thus possible to execute any 
kind of user-defined function on data gathered by the 
subscriber-associated Agent or provide services offered 
by existing service providers, for example, stock ex- 
change fluctuation updates or bank account monitoring. 
[0008] A host platform can be thought of as an Agent 
Meeting Place (AMP) and in the above reference this is 
located at a base station comprising a radio telecommu- 
nications system. 

[0009] Each Agent Meeting Place comprises an 
Agent System which can create, interpret, execute and 
transfer Agents. Examples of suitable Agent systems 
are those defined by the Foundation for Intelligent Phys- 
ical Agents (FIPA) and the Mobile Agent Facility Speci- 
fication of the Object Management Group (MAF-OMG). 



Agent systems provide security functions, for example 
authentication and information confidentiality functions, 
such as, data encryption. 

[0010] An Agent Meeting Place (AMP) typically com- 
5 prises, for example, a Yellow Pages service, a White 
Pages service, a unique naming service, a management 
system that controls the life-cycle and mobility of the 
Agent associated with a subscriber terminal and a trans- 
parent communications service. They can also provide 
10 a database facility to store data intended to stay on the 
AMP platform permanently. Communications between 
the Yellow Pages service, the White Pages service, the 
management system, the transparent communications 
service, or the database facility can be achieved by pro- 
15 viding a respective Agent for each of the services or fa- 
f . cility. Alternatively, the Yellow Pages service, the White 
Pages service, the management system, the transpar- 
ent communications service, or the database facility can 
be a dedicated Agent containing the data stored by the 
20 Yellow Pages service, the White Pages service, the 
management system, the transparent communications 
service, or the database facility, respectively. The Yellow 
Pages service is a service provided to any Agent, by the 
AMP for looking-up services provided by other Agents 
25 residing locally at the respective AMP. The Yellow Pages 
service can optionally search all Agent systems forming 
an Agent community. The White Pages service is a serv- 
ice which covers all Agents which are currently resident 
on the AMP where the White Pages service is located, 
30 i.e. locally, for determining the existence of another 
Agent locally. 

[0011] The address of an AMP can be, for example, 
a 'phone number or a TCP/IP address andean be known 
by means of the Yellow Pages service. A default AMP 
35 address is assigned to each Agent in order to ensure an 
initial inter-Agent communications can be set up. AMPs 
can communicate with other AMPs or other Agent sys- 
tems to exchange messages or Agents via the transpar- 
ent communications service. 
40 [0012] An Agent associated with a subscriber terminal 
can register and de-register with an AMP in the follow- 
ing, known manner. 

[0013] The Agent associated with a subscriber termi- 
nal calls a toll-free number, and establishes a radio link 
45 between the terminal and the AMP 

[0014] The terminal's Agent resides in a memory of 
the terminal on an aglet platform. The Agent is translat- 
ed through Java on the terminal and then serialised 
through the underlying Java layers. The Agent is then 
50 transmitted to the AMP The Agent is sent, using a TCP/ 
IP protocol known in the art, in packets, using a General 
Packet Radio Service (GPRS). 

[0015] Once received, the Agent is then deserialised, 
translated back through the underlying Java at the AMP 
55 and then reverts to aglet form, Access to the AMP is 
thereby achieved. 

[0016] The Agent then registers with the AMP, in order 
to register to the Yellow Pages service, the White Pages 
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service and the Agent management system of the AMR 
The registration procedure uses the security functions 
defined by the service provider, i.e. authentication and 
information security. Consequently, the terminal's Agent 
becomes known and accessible to any other Agents s 
present at the AMP. 

[0017] During the registration procedure, the termi- 
nal's Agent can also provide information, for example, 
current information about the terminal represented by 
its Agent. The current information aboutthe terminal can 10 
include the services capabilities of the terminal, for ex- 
ample, third party calling or conference calling, the radio 
link quality, bit rate, or maximum bit error rate. The cur- 
rent information can be stored in a database facility of 
the AMP by a database Agent. is 
[0018] The terminal's Agent can then execute an as- 
signed task or mission. The assigned task or mission 
can be a dialogue between the Agent and any other 
Agent residing at the AMP and/or a referral to the data- 
base facility of the AMP. The communication protocol 20 
between Agents is provided by the AMR as specified by 
FIPA Agent Communication Language (ACL). The as- 
signed task can also be the execution of Agent code on 
the AMP, for example, the performance of functions, 
such as on data. The execution of Agent code therefore 25 
allows functions to be carried out so as to manipulate 
the information or data gathered at the AMP. 
[0019] If necessary, information is sent back to the ter- 
minal. At any time whilst its Agent resides at the AMR 
the Agent can send messages to the terminal. This in- 30 
formation is sent back via a Short Messaging Service 
(SMS). Also, at any time whilst the Agent resides at the 
AMP, a message can be sent to the Agent from the ter- 
minal in order to update it. This can be achieved via the 
toll-free number or by using the TCP/IP protocol as de- 35 
scribed above. The structure of the message is defined 
by various standards bodies, for example, Fl PA or MAF- 
OMG, or by proprietary technology such as Aglets. The 
information to update the Agent can be routed to the 
agent by means of addressing techniques known in the 40 
art, since the Agent and any other Agents resident at 
the AMP possess specific ID numbers associated with 
the Agents assigned by the unique naming service as 
described above. 

[0020] The terminal's Agent can de-register from the 45 
AMR De-registration from the AMP removes all the ref- 
erences to the first Agent from the unique naming serv- 
ice, the Yellow Pages service, and the White Pages 
service. However, the references to the Agent in the da- 
tabase facility of the AMP can be retained. The Agent is so 
then either killed or can migrate to another AMP or back 
to the terminal. 

[0021] One aim of the present invention is to provide 
high value added services to match virtual and real 
worlds, through a decentralised approach integrated to ss 
a radio telecommunications network. Each user has a 
representative piece of mobile code i.e. An Agent that 
follows him in the service world as he moves. This opens 



up a new range of possibilities e.g. customisation of 
services at their source and new possibilities of service 
access. 

[0022] As an example, when entering a shopping 
mall, it would be convenient to have a service for guiding 
the customer directly to those shops which have the 
goods he intends to buy, instead of him having to enter 
several shops before finding the article required. 
[0023] Known technologies use a centralised access 
which links the radio telecommunications network to the 
world of services like the Internet. Such technologies are 
illustrated in the schematic block diagram of Figure 1 . 
Figure 1 shows a conglomeration of services 1 to 4 (e. 
g. Internet services) connected to a public switched tel- 
ephone network (PSTN) 5. These services 1 to 4 are 
accessible to the user of a mobile 'phone 6 by means of 
a radio link to one of several base stations (BS) 7 to 10 
which in turn, are connected to a mobile switching centre 
(MSC) 11 . The base stations and the MSC comprise a 
radio telecommunications network with the MSC 11 be- 
ing hard-wire connected to the PSTN 5. 
[0024] Providing services with this known technology 
generates an additional burden of messages between 
base stations and the MSC and forms a bottle neck be- 
cause the messages have to be transmitted through the 
PSTN to the services. The volume of messages gener- 
ated by such services is very high for the following rea- 
sons. Firstly, all terminals 6 (including those in idle 
mode) can access services, and secondly, services 
communicate via messages in which they embed their 
data such as files, images, sounds, etc. 
[0025] This known technology handles these service- 
related messages in the same manner as voice and data 
messages of the radio telecommunications network. 
Thus, such use of services can cause a reduction in the 
quality of service provided by the network. Furthermore, 
the MSC-PSTN interworking function needs to be 
adapted to cope with this message flow. 
[0026] The present invention seeks to mitigate the 
above disadvantages. 

[0027] Accordingly, the present invention consists of 
a radio telecommunications system for facilitating ac- 
cess of information services by a subscriber terminal, 
the system including a plurality of base stations serving 
a respective geographical area and for establishing a 
radio communications link with the subscriber terminal, 
and characterised by a plurality of information host plat- 
forms, one of each thereof being associated with a re- 
spective base station in which each information host 
platform incorporates information services local to said 
respective geographical area. 

[0028] The subscriber terminal may comprise a mo- 
bile telephone. The mobile telephone may be connected 
to a computer terminal thereby allowing a user to down- 
load accessed information. 

[0029] The present invention overcomes the difficul- 
ties mentioned above by allowing local access to the 
services. For example, in a GSM network, this access 
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could be local to the cell coverage area of a particular 
base station. The host platform is equivalent to the 
Agent Meeting Place (AMP) as discussed above and will 
be referred to hereafter as an Agent Transceiver System 
(ATS). Each ATS is therefore associated with a geo- 
graphical area. However, it does not need to be physi- 
cally located in the area it is associated with. 
[0030] An ATS hosts or accesses any service in the 
"cyberspace" and provides a meeting place for Agents 
linked to users, services or information. Being logical, 
several Agent Transceiver Systems can be hosted by 
the same machine. An ATS network links the individual 
Agent Transceiver System and allows transmission of 
data and code between the Agents Transceiver Sys- 
tems. 

[0031] The invention relies on the radio communica- 
tions network only for communication facilities between 
the base stations and the subscriber terminals. As a 
consequence, local services communicate directly and 
locally with the users, keeping the added load to the ra- 
dio communications network to a minimum. 
[0032] In general, three families of methods can be 
identified by the present invention; management of us- 
ers, management of services and management of meet- 
ings. 

[0033] Managing users; An ATS hosts User Repre- 
sentative Agents (URA). This kind of representative fol- 
lows the terminal, filters its messages and manages the 
services for the terminal. The URA allows control of the 
volume of information exchanged between a base sta- 
tion and the terminal and allows optimisation of the use 
of radio frequency links. 

[0034] The protocol describing how the URA follows 
the terminal around in the service world forms another 
aspect of the invention and is described below. 
[0035] The URA associated with a particular terminal 
may comprise personalised data such as special dietary 
requirements or mobility requirements of the user which 
would be useful when selecting restaurants or hotels in 
the user's local or geographical area. Agent mobility (ei- 
ther code or data mobility) is handled by the ATS net- 
work and does not generate messages in the mobile tel- 
ecommunications network except in the radio frequency 
link between the base statbn and the terminal and only 
when the terminal is sending or receiving services. 
Agents can move from a terminal to the ATS and also 
move to service arenas like the Internet or to any Agent 
Meeting Place and vice versa. 

[0036] Managing services; Services are represented 
on the ATS by Service Representative Agents (SRA). 
Agents publicise their skills via Yellow Pages by describ- 
ing the function they provide. The Yellow Pages are local 
to the ATS and may be accessed by other SRA's and 
URA's. Remote services like Internet based services or 
centralised services may be accessed in one of two 
ways. I.e. either by searching for appropriate SRA's at 
the ATS : or by using search mechanisms such as Yellow 
Pages, Internet search engines, etc. 



[0037] Managing meetings; Each ATS possesses 
White Pages where the names of the local Agents are 
stored in order to facilitate communications. Agent 
Transceiver Systems are meeting places for numerous 
5 URA's, SRA's, thus every interaction as possible, e.g. 
users to users, services to services, services to users, 
users to services. These interactions do not have to be 
restricted to two parties. Of course, the services and us- 
ers also have access to information in the ATS. The ATS 
io is in charge of security checks, by entrusting rights to 
Agents to access data, services and to use ATS resourc- 
es such as memory and processing power. As the ATS 
manages security, it is best suited to handling billing of 
services. This billing may be connected to the billing of 
15 the radio telecommunications network. 

[0038] Some of the benefits of the present invention 
are as follows. As each ATS is a logical entity, the net- 
work deployment can start from a single centralised ATS 
and be extended gradually and transparently according 
20 to the demand ol services. The ATS may be owned and 
controlled by telecommunications operators or by serv- 
ice providers. Users can own and control their own data. 
This data may either be stored inside the terminal or in 
the URA. The data may be used by the URA according 
2S to a policy chosen by the user. The URA's are repre- 
sentative of the user on ATS, thus they permit custom- 
isation of services. In addition to the usual filter capabil- 
ities, the URA permits browsing for new services and for 
learning user habits. A URA optimises the use of avail- 
30 able radio frequency bandwidth by defining the inter- 
ests, preferences and needs of the user at the service 
layer. Thus, unwanted message or services (such as ad- 
vertising) can be discarded by the URA and will never 
be transmitted over the radio frequency link. 
35 [0039] Providing a service simply requires advertising 
it in Yellow Pages, or sending a SRA to the ATS, thereby 
providing direct access to the user An ATS is an open 
platform capable of offering Internet-like service devel- 
opment. The invention creates new business opportu- 
^0 nities in the field of electronic commerce and services 
in general. The invention gives a network operator con- 
trol of this environment and the control of the information 
exchange between the radio telecommunications net- 
work and the service area. This is a keystone for mobile 
45 access to local services. 

[0040] Some embodiments of the invention will now 
be described by way of example only, with reference to 
the drawings of which; 
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Figure 1 is a schematic block diagram of a known 
radio telecommunications system having access to 
a central information service, 
Figure 2 is a schematic block diagram of a radio tel- 
ecommunications system incorporating a distribut- 
ed information service in accordance with the inven- 
tion, 

Figures 3 and 4 are flow diagrams illustrating a first 
protocol in accordance with the invention, 
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and Figures 5, 6 and 7 are flow diagrams illustrating 
a second protocol in accordance with the invention. 

[0041] In Figure 2, information services are provided 
by global services platform 1 2 and by a plurality of Agent s 
Transceiver Systems (ATS), three of which are repre- 
sented in 1 3, 1 4 and 1 5. Each ATS serves a designated 
geographical area and each is incorporated in respec- 
tive base stations 17, 18 and 19. Local services register 
with their local ATS by means of SRA's. w 
[0042] The base stations 1 7, 1 8 and 1 9 form part of a 
mobile radio telecommunications system which also in- 
cludes a mobile switching centre (MSC) 20. The MSC 
20 is linked to a PSTN 21 . The PSTN 21 is linked to the 
Global Services Platform 12. is 
[0043] Each ATS 13, 14, 1 5 is linked to its neighbours 
and to the Global Services 1 2 by a network 23. 
[0044] A user equipped with a mobile terminal 22 is 
able to access any service provided by the ATS which 
is associated with this serving base station. He can also 20 
access the Global Services Platform 12 via the radio tel- 
ecommunications network and the PSTN network and 
other local services by means of network 23. The termi- 
nal 22 contains a URA relating to the customer's profile 
and can be registered at an ATS 13, 14, 15 via a radio 2s 
link to the appropriate serving base station 17, 18 or 1 9 
in the known manner previously described. 
[0045] Thus, by means of the interaction between Us- 
er Representative Agents and Service Representative 
Agents at the Agent Transceiver Systems (which serve 30 
as Agent Meeting Places), information services can be 
accessed by and transmitted to the mobile terminal over 
the radio link established by its serving base station. 
[0046] The embodiment of Figure 2 allows the termi- 
nal 22 to access local services provided by the ATS 1 3, 3S 
14, 15 and to access the Global Services Platform 12 
via the PSTN 21 , thereby guiding a customer by provid- 
ing him with context-sensitive and time-relevant infor- 
mation and providing services anytime, anywhere and 
in particular whilst traveling. 40 
[0047] Some examples of the types of services avail- 
able to the terminal 22 as it moves from region to region 
served by the base stations 17, 1 8, 1 9 are as follows. 
[0048] When the customer arrives at a given location, 
he gets access to the service. This access is valid as 4S 
long as he stays in the geographic area and is curtailed 
when he leaves it. As an example of this, a supermarket 
may put an advertisement in a stationary local tempo- 
rary service. As soon as a customer approaches the su- 
permarket, he gets information about bargains, special 
offers, the directions to the car park, etc. The ATS is 
linked to a shopping mall and may be either owned by 
a telecommunications operator or some other private 
company. This information is only accessible when en- 
tering the geographic area of the supermarket. 
[0049] In a second case, when the customer arrives 
at a given location, he gets access to a service. This 
access remains valid even after leaving the geographic 



area. For example, a theatre may want a permanent 
connection with its customers. The first time a customer 
goes to the theatre he gets access to a stationary local 
permanent service. The ATS is linked to a picocell (not 
shown) and owned by the theatre. Later, and independ- 
ently ol their location, he gets access to newsletters, 
programmes, etc from the theatre by means of the net- 
work 23. 

[0050] In a third case, a global service can be ac- 
cessed from any location. When the customer arrives at 
a location, the global service is triggered and appears 
on the visual display of the terminal 22. This access is 
valid until he leaves the geographic area. As an exam- 
ple, a customer could ask for the delivery of music that 
could be relayed to suitable audio equipment but which 
would cease when the customer left the local area. 
[0051] In a fourth case : a global service can be ac- 
cessed from any location and is permanent. Examples 
are the weather forecast and the Stock Exchange re- 
ports. 

[0052] In a fifth case a local follower service trails the 
user. It provides the same service everywhere but uses 
local data. An example is a meeting service This service 
is always looking for friends on the current ATS. Once 
friends are detected, a message is sent to all of them to 
propose a meeting place and time. 
[0053] In a sixth case, a roaming service has high mo- 
bility and can explore networks such as the Internet, via 
the network 23, to execute methods and tasks on behalf 
of the user. It can collect results which can be sent back 
to the customer. As an example, a personal traveling 
service can plan a voyage, make local arrangements 
such as hotel reservations and finally propose a com- 
plete tour package to the customer. 
[0054] Providing a distributed set of host platforms as 
is provided by the Agent Transceiver Systems 13, 14, 
15 gives a major advantage to telecommunications op- 
erators. It opens up a new field of opportunities for host- 
ing local services as well as providing existing remote 
services. 

[0055] Mechanisms for moving a customer's User 
Representative Agent (URA) around the service world 
wherever he goes, will now be described with reference 
to Figures 2 to 7. 

[0056] This aspect of the invention allows the URA for 
an individual customer to reside at any ATS associated 
with the base station which is currently serving the cus- 
tomer, thereby allowing him instant access to his local 
services and without the need for him to re-register with 
a new ATS as he moves from one location to another. 
[0057] It is preferable to ensure that the code or data 
that follows a terminal by moving through host platforms 
does not interfere with the normal operation of the mo- 
bile telecommunications service. 
[0058] This aspect of the present invention provides 
an asynchronous mechanism for moving a URA, there- 
by following the terminal as it "hands-over" from one 
"cell" served by a base station to a second cell served 
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by an adjacent base station. 

[0059] Referring to Figure 2, the user of the terminal 
22 is located within the coverage area of base station 
1 7 and has registered his URA with the associated ATS 
1 3. His URA contains data peculiar to his circumstanc- 
es. For instance, this data contains his preferential re- 
quirements, namely he is a vegetarian and is mobility- 
impaired. Thus, when accessing local information from 
the ATS 1 3 regarding restaurants and hotels, for exam- 
ple, the information sent back from the ATS 1 3 via the 
base station 17 will be filtered to include those restau- 
rants with vegetarian menus and those hotels permitting 
wheel-chair access. 

[0060] As the user moves from location to location, it 
is preferable for this personalised data to be forwarded 
to the next host platform e.g. ATS 14 associated with 
the geographical area he has moved into. In this way, 
he will automatically be provided with new local infor- 
mation services, similarly filtered. 
[0061] A first protocol for enabling the URA to move 
from one host platform to another (e.g. from ATS 13 to 
ATS 14) takes the form of being "centralised" in that it 
requires access to a centralised tracking system. This 
protocol can be thought of as a "one-stop" protocol as 
it requires access to such a tracking mechanism if the 
terminal leaves a cell before its URA can catch up with it. 
[0062] This first protocol is implemented by thefollow- 
ing steps. With reference to Figure 3, the terminal moves 
from cell A served by the base station 1 7 to cell B served 
by the base station 18 (step 24). The ATS 1 3 in cell A is 
notified that the terminal 22 has handed over to ATS 1 4 
in cell B and is now taken charge of by this new host 
platform (step 25). If there is no URA resident on plat- 
form A then nothing happens but if there is, a pointer 
toward platform B (i.e. ATS 14) is tagged onto the URA 
(step 26). 

[0063] Figure 4 illustrates the steps implemented in 
moving the URA from platform A to platform B. The URA 
data needs to be moved if the terminal it is associated 
with is not taken in charge by the current platform (steps 
27, 28, 29). If there is no pointer for this data (step 30), 
a location request is sent to a centralised tracking mech- 
anism (step 31) which responds by sending back a 
pointer toward the platform that is currently in charge of 
the terminal (step 32). If this pointer points towards a 
working platform (step 33) then the pointer is tagged to 
the URA and the URA data is sent (step 34). Otherwise, 
the URA data is kept until the terminal is in an area linked 
to a working platform. If the sending operation fails, the 
protocol goes back to the previous point. 
[0064] The centralised tracking mechanism (not 
shown) may comprise one of any appropriate known 
systems for locating the serving cell of a mobile terminal. 
For instance, such a mechanism could be linked to the 
telecommunications system's home location registers 
and visitor location registers as are provided for in the 
GSM system. 

[0065] The new URA data may be transmitted from 



one platform to the next by way of the hard-wire links 
over the network 23 shown in Figure 2. 
[0066] A second protocol for enabling the URA to 
move from one host platform to another is a "direct ac- 
5 cess" type of protocol which dispenses with the need for 
a centralised tracking mechanism under normal operat- 
ing conditions. This protocol has the advantage of al- 
ways keeping a link between the terminal and its URA 
data so that it can access it transparently at any time. 
10 in the case of platform failure, a request for terminal lo- 
cation can be sent to a centralised tracking mechanism 
as previously described. If the terminal in the area is 
linked to an inoperative platform, the data waits until the 
terminal is in an area covered by a working platform. 
« [0067] A platform uses three pieces of information to 
. maintain the link between a terminal and its URA data. 
These are pointers toward a platform called the terminal 
pointer, a pointer toward a platform called the data point- 
er and a number to deal with cycles in the terminal path. 
20 [0068] In Figure 5, platform A is notified that the ter- 
minal has been handed over and is now taken in charge 
by platform B (step 35). At platform A, the data pointer 
and the terminal pointer is set toward platform B (step 

36) . Platform B is notified that the terminal has been 
2S handed from platform A and is now taken in charge (step 

37) . At platform B, the terminal pointer is set to a "here" 
value (step 38). If there is no data pointer set, the data 
pointer is set toward platform A (step 39) and the 
number is set to 0. If a data pointer is set, the number 

30 is increased by 1 and platform B sends a "remove" order 
for the considered terminal to platform A (step 40). 
[0069] When a platform receives a "remove" order for 
a terminal (step 41), if the number for this terminal is 
greater than 0 then it is decreased by 1 (step 42). Oth^ 
35 erwise, this platform sends a "remove" orderforthis ter- 
minal to the platform pointed by the data pointer and de- 
letes the terminal and data pointers and the number 
(step 43). 

[0070] Figure 6 illustrates the steps implemented in 
40 movingtheURAdatafromplatformAtopiatformBusing 
this second "direct access" protocol. The URA data 
needs to be moved if the terminal it is associated with 
is not taken in charge by the current platform. If the ter- 
minal pointer points toward a working platform, the data 
4 5 is moved (step 44) otherwise, the data waits until the 
terminal is in an area linked to a working platform. The 
terminal pointer is then set to this platform (step 45) and 
the data is sent. If the sending is successful, the data 
pointer is set to the same platform as the terminal pointer 
50 (step 46). Otherwise, the protocol goes back to the pre- 
vious point. 

[0071] When URA data arrives, the platform sends a 
delete order and its address S for the considered termi- 
nal to platform pointed by the data pointer and the plat- 
55 form sets its data pointer to a "here" value (step 47). 
[0072] When a platform receives a delete order and 
address S for a terminal and if the data pointer is set but 
not toward the platform which has address S, the order 
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is forwarded to the platform pointed by the data pointer 
(step 48). Subsequently, the data and terminal pointers 
are deleted as is the number (step 49). 
[0073] Figure 7 shows how the terminal handover 
mechanism deals with loops for the direct access pro- 5 
tocol. Figure 7 shows a critical example where the data 
has not been able to folbw the mobile terminal for some 
reason and also shows how the protocol deals with this 
in order to keep the link between the URA data and the 
terminal alive without keeping unused pointers. In step ?o 
50, the link between the mobile terminal and the data 
goes through several platforms. One difficulty with such 
links occurs when the mobile terminal goes back to a 
previously visited platform, thus creating a loop in the 
link (step 51). The protocol deals with such a loop by is 
having the platform in charge of the terminal send a "re- 
move u order along the path of the loop. The assigned ' 
member represents the number of loops that start at this 
platform for a given terminal. Receiving a remove order 
means that one loop has been deleted, therefore de- 20 
creasing the number by 1. If the number is already 0, 
this means that this platform is part of an unused loop 
and so it removes its pointers and forwards the order so 
that is follows the entire loop. 

[0074] Removing loops is not the only issue. Maintain- 25 
ing the link between the mobile terminal and the platform 
is also important. Even when loops are created, the link 
from the terminal to the URA data is always correct. I.e. 
once the data pointer is set, it does not change until it 
is removed (steps 51 to 54). This link always avoids 30 
loops, i.e. a data pointer link such as that illustrated in 
step 52, which only goes through two platforms. The 
URA data to terminal link is more chaotic in the sense 
that it is modified each time the terminal moves. How- 
ever, this ensures that the link is always correct. 35 



Claims 

1. A radio telecommunications system for facilitating *o 
access of information services by a subscriber ter- 
minal (22), the system including a plurality of base 
stations (17, 18, 1 9) serving a respective geograph- 
ical area and for establishing a radio communica- 
tions link with the subscriber terminal (22), and 45 
characterised by a plurality of information host plat- 
forms (13, 14, 15), one of each thereof being asso- 
ciated with a respective base station (17, 18, 19) in 
which each information host platform (13, 14, 15) 
incorporates information services local to said re- so 
spective geographical area. 

2. A radio telecommunications system as claimed in 
Claim 1 in which the subscriber terminal (22) com- 
prises a mobile telephone. ss 

3. A radio telecommunications system as claimed in 
either proceeding Claim in which the subscriber ter- 



minal (22) incorporates an Agent for registration 
with an information host platform (13, 14, 15). 

4. A radio telecommunications system as claimed in 
Claim 3 in which the Agent consists of a user rep- 
resentative Agent (URA) and comprises data pecu- 
liar to a user of the subscriber terminal (22). 

5. A radio telecommunications system as claimed in 
any preceding Claim in which each information host 
platform (13, 14, 15) hosts at least one Agent (SRA) 
which is representative of local information servic- 
es. 

6. A radio telecommunications system as claimed in 
Claim 3 in which each information host platform (13) 
is adapted to tag a pointer onto an Agent registered 
therewith in order to assist onward transmission to 
another information host platform (14). 

7. A radio telecommunications system as claimed in 
any preceding Claim in which the plurality of infor- 
mation host platforms (13, 14, 15) are linked togeth- 
er by a network (23). 

8. A radio telecommunications system as claimed in 
any preceding Claim and including a link (23) for 
linking the information host platforms (1 3, 14, 15) to 
a remote global information service platform (12) for 
providing global information services to the sub- 
scriber terminal (22). 

9. A radio telecommunications system as claimed in 
any preceding Claim including a link (20, 21 ) for link- 
ing the plurality of base stations (1 7, 1 8 1 9) to a re- 
mote global information service platform (12) for 
providing global information services to the sub- 
scriber terminal (22). 

10. A radio telecommunicatbns system as claimed in 
any preceding Claim in which information services 
are accessed by the subscriber terminal (22) by 
means of Agents. 

11. A method of moving an Agent from a first informa- 
tion host platform (1 3) to a second information host 
platform (14) in the radio telecommunications sys- 
tem as claimed in any of Claims 3 to 1 0, the method 
including the steps of; 

receiving (25) notification at the first information 
host platform (1 3) that the agent is to be moved 
to the second information host platform (14), 
at the first information host platform (13), at- 
taching (26) a pointer toward the second infor- 
mation host platform (14) to the Agent, 
and sending (34) the Agent from the first infor- 
mation host platform (13) to the second infor- 
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mation host platform (14). 

12. A method of moving an Agent between information 
host platform (13, 14) in the radio telecommunica- 
tions system as claimed in any of Claims 3 to 10, s 
the method including the steps of; 

sending (31) from a first information host plat- 
form (13), a subscrfoer terminal location re- 
quest to a remote tracking system, . w 
receiving (32) a location pointer designating a 
destination information host platform (14) from 
the remote tracking system and attaching the 
pointer to the Agent registered with the first in- 
formation host platform ( 1 3), is 
sending (34) the Agent from the first information 
host platform (13) to the destination information 
host platform (14) designated by the location 
pointer. 

20 

13. A method of moving an Agent from a first informa- 
tion host platform (13) to a second information host 
platform (14) in the radio telecommunications sys- 
tem as claimed in any of Claims 3 to 1 0, the method 
including the steps of; 25 



receiving (35, 37) at the first and second infor- 
mation host platforms (13, 14) notification that 
the Agent is to be moved from the first informa- 
tion host platform (1 3) to the second informa- 30 
tion host platform (14), 

attaching (36) at the first information host plat- 
formal 3) a data pointer to the Agent, 
setting (36) a terminal pointer, 
sending (44, 47, 49) the Agent from the first in- 35 
formation host platform (13) to the second in- 
formation host platform (14) designated by the 
terminal and data pointers, 
at the second information host platform (14) 
setting (38) a terminal pointer, 40 
setting a cycle number (40) for the second in- 
formation host platform, sending (40) a remove 
order to the first host information platform (1 3), 
and at the first information host platform (13), 
receiving (41 ) the remove order and either ' 45 
re-setting (42) a cycle number associated with 
the first information host platform if the cycle 
number for the first information host platform is 
greater than zero or, if equal to zero, deleting 
(43) the terminal pointer, so 
the data pointer and the cycle number associ- 
ated with the first information host platform. 
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